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(54) DIGITAL PROCESSING QUADRATURE MODULATOR 

(57)Abstract: 

PURPOSE: To raise a carrier frequency and to easily 
separate foldover noise and spurious components by 
shifting a phase difference between the channels of a 
digital filter for a timing phase difference in a 
quadrature modulation operation. 

CONSTITUTION: The channel input signals of I and Q 
are sampled by prescribed frequency divided clocks, 
waveform-shaped and band-limited in a filter part 4 
and supplied to a quadrature modulation operation 
circuit 105, signals are synthesized by the respective 
compensation circuits 105a and 105b of the I and Q 
and a multiplexer 105c and modulation output is _ 
obtained. At the time, the phase difference in signal 
synthesis is compensated by shifting the phase 
characteristics of the filters 104a and 104b 
corresponding to the phase between the channels~oT 
the I and Q. In such a manner, by constituting the 
quadrature modulation operation circuit by the 
complement circuit of a high-speed operation and a 

selector and generating the foldover noise and the spurious components of digital 
processings at a position separated from modulation waves, elimination by the BPF of wide 
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band characteristics is performed and the design of an analog processing circuit is facilitated. 
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[0 0 5 3 ] f-f y^;i/7^ ;i/^ 7 0 4 «\ ^JEffJJB 
I ft *;i/ffl©f s;* 7 0 4 a 

Q9- t^;i/S©r-f *J9)\/7 4 )U$%$7 0 4 b£ N 

lf-t*;^r^y*;i/7^;^«7 0 4 ai:p I £tt 
>^«8r (t+P, ) £^x. 
5&*5>©[n]gS7 0 4 c fc, * *;ufflf -f 4 
fr*&7 0 4 atCPg 1*tt®M*s7 hSftfe-f 
/S^r (t+Pg) *5-z_Z>tz&<D®$&7 0 4di:^e> 
^oTV>So ^I^T% r (t) ttf-f v^;U7>f 

[0 0 5 4 ] f ^ *J9)\t'7 4 )\/$ 7 0 46DIf t*;i/S 
f-f 5^^;i/7-f ;i/*«7 0 4 a©ffi*ffl?t(4. BSEK 
H®^[HlK7 0 5 F^CD 4 A^v;i/f T'lx^lf ( 4 - 1 -b 

u^^) 7 o 5 c<omio)Ati3&?&m&&)\zmmt:ti 

T*56, ^e>^^lCDffilS[HlSS7 0 5 aS^lT7W 
71/^^7 0 5 c(Dm3(DAfit%?&&Wi$1XX^Z>o 
=r<{ iS9)U7j 7 0 4<Z>Q?-**;i/ffl7 s -f */9)Vy 
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5 cco*2©A*«l?#iB»«t:»«5*n"C*J 0, $ 5> 
£SS2C7)«|&Ih]8§7 0 5 b*^LT7;i/f7l/^it7 0 

[0 0 5 5] ?Dy>A*i|?7 0 6 1 / 4 #MI#iCD 
9uy99*mWSh r l 0 7^tKv;i/^ru^it 7 0 5 ccd 
^Dy£A**^lC&iR$*iTV>S 0 Z<D9uy9&m 
meg 7 0 7<D£B±r5§m3\ i*-**;^^ s;^;i/7-f 
;u^957 o 4 aXVQT-**;!/^** ^^;u7^;t/^gf 

7 0 4 b©^D7^AM^:g^tlt* !), 

i/m s ^ja«©^D^^djaiaiB7 0 8s^ut7'j 

0 0 3 ©M«l#?fc88!^tiT 

[0 0 5 6] v;i/^rix^i^7 0 5 cCUJASSmiu *r 
4 V9 K-7±U9 (D/A) StftS7 0 9. hv* 
*7>r;i/* (BPF) 710, ;^7 1 1MBPF 
7 1 2 5:^UT^^fi^m^^^7 1 SfcJS^SftT^ 
So **-tf-7 1 1 £«\ n-^;i/^K7 14 

[0057] eaajKwwfl^cDgiftisnsAjtriH?? 

15f±, 1/M S ^J9ffl©d7ny^^M[5iK7 0 

fflffi3fI^a)Wia^ti^A^5g^7 i 6(4, ^-f 
>fj^ 7 0 4£gMK<*nTi^*o 
[0 0 5 8] dOflifiEfcfc^T It^^I/XVQ?-** 
;i/©A*<I^H\ S/^TA^Dyj^Ol/ (4 M s ) (C 

^ ^^;i/y^;i/^gU7 0 4 afirjfQT-^^i/flj^-f s; 
*;u:7 4>U*ffl7 0 4 b£A*£*l*o tf^T-SA^fl 

[0 0 5 9 ] ig££H;Rff[I]»7 0 5T-(4, 7 s -f 
0 5 aM7 0 5 b^T/tZ ^it 7 0 5 c$ffl 

*;i/7-f 7 0 4 bomtl, m®L®m7 0 5 aGDfcB 

[»2] 

I. Q. T, q 

[0 0 6 0] CcD^^tC, fi£gggiStf?[H]gg7 0 5 

*ii-c^afc», ^t'jrwa 

Ji# (DSPif) , fim'J7'j-**-f^-s;s 



[0 0 6 1 ] cicDti^ Hi 9©fl£*at(if0J:dt:, n 
—<D9 y S 5 s -r ¥9 fry 4 ju9t* I 

-f£d£, ifi^^li?I^[l]5&7 0 5©*^3igT->i-^0 
[0 0 6 2 ] C©fcfc*«tH-efcfc, 5 tC^-f £-5 

i^ L ^*;i/Su c Q^-V'*;i/PJ"e7 s -f *j 9)^4)^9 7 o 

4©(MWtt4*e^&»r&LTi3&, <fc 
5ffifflM*««UT^5o BP*k 7*-f V9fry4)V9& 

^;i/X/££*r (t) k^££:, 1188 7 0 4 
J:oT i^**;^^ ^*;u^>f ;i/^SB7 0 4 ate p 

i f£IMffiy7h^tlfe>f>^SSr (t+P, ) 

0SS7 0 4 dlZ i^TQft^Mf^f ^^71/ 
7^;i/*gf5 7 0 4 b£P Q fcltfiffly7 h£ft£-f Wt 

;i/*j6Sr (t + P Q ) *#*-ri«^i'*;i/PJ«cP| - 

a^-f ^9J^y^()V9 7 0 4Sfli^T^3o 

[0 0 6 3] tt^**;!/©^— *2^£ct t> 

EI 1 ©*JSifc«©»dfcPI«fc:, 

P«f =T/ (M s x 2M C ) 

T^^n^o Tfcfcfi^JSSK M s tt^-f 

7-f )]/9<DV->7V >^8U M c /2t±y jJWtiitST 

SBT-tt, M s lieiSaK»Jffll©fc«)lCRl*, M c =2T- 

tt. P dif =T/ (4M S ) 4S. £©ffiffl3!P d | f 4 
T^-f s^^;i/7-f 7 0 4CD{afflS/7 

MPi "Pq (4> (1) Pi =T/ (4M s ) ^^P 
Q =0, (2) P, =T/ (8 M s ) St>*P Q =-T/ 

(8M S ) . 3^(4 (3) P, =0MP Q =-T/ (4 
M s ) (D^-?tlT~$>-?X<bJ:^o 

[0 0 6 4] **flfijBJBT«4, eaa«fs»j«ns*t:j»i:- 
t-t^ ^^;uv^;i/^c[)-9->7'U>^M s s^fb^ 
fro^-f 7 o 4i*i©ififfi^^ U©« 

S*, h (M s =4©il^) , >\—y\s 

- h (M s =8C0^^) ©2««t«I!)#*RrtBkUT 
fejeUx T4i/9Jl'y'<)l'9 7 0 4Rrfm$Zg.m 
WWHB7 0 5rt©»f^«jKtt-St?*S (Jd^B 
^(4T/4) o ^?>^, 5 6 Q 

AMco^fi^^^S;^W!D®XRj#gi: tt^So 
[0 0 6 5] «ct,\ =r4 i?9)Vy4 )V9 7 0 4 
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[0 0 6 6 ] H8(4, #«SBl:«t5f-f s;^;i/«l3lSiI 
Dy>HT*«. C<9l«$Sif4, Hl0*aOB«cOA 

[ 0 0 6 7] PIllJC&^T, 8 0 0(4 It^^JI/C^o 
m&XDXJjm^ (Dh D 2 , D 3 , D4) CDAAW 
8 0 lttQ^-v*;K3D4o^5!I<Z)A*fi^ (D 1, D 
2, D3, D4) <DX±I$$?, 8 0 2(4fI^A;b*g? 8 

o o trgR^n&A^M^-y-^^u >^©7'j 
n^7(*R), 8 0 4lt7 s 4V9J\'7<<)U9&*ti* 

[0 0 6 8] ^^;i/^>f 8 0 4(4, #^fflBBffi 
T(4, Ift^^MQf-t^l/ftfflOr^f ^^^7>f 
;t^gtf8 0 4 ah, 7*4 S^*;i/:M ;i/*B5 8 0 4 a(3P 

fc#>©[HB8 0 4 bi:^^^t^So 
[0 0 6 9] 7*>r i^^;i/7 8 0 4 6DI7-**;M8 
©tli^SB^tcBu iias*SiatJ|[nlB8 0 5F*!CD4A*fB 
^iSEB (4A;bv;i^:/U^-?-) 8 0 5 c©gl© 

(IB 8 0 5 a^^LTv^^^b^if 8 0 5 cCDS3© 
A«?A J gl^tlTV^o T>f^;i/7-fW8 0 4 

m2<DW%L\*\ti§8 0 5 b^^hX^JV^yU^VB 0 5 

[0 0 7 0] *D7*A**?8 0 6(4 1/4^/§«CD 
^ny£>#jg@B8 0 7^^v;i/^^l^^^8 0 5 c© 

*ny*A*^£«iS3ftT^s 0 co^Dy^^ja 

[llg§8 0 7 0)tB^^?(4> I3-**)mT<< 4 

jv9%$8 o 4 aSrfQ^-^^^ffl^-f >=^;i/7>f ;i/*ffls 
8 0 4 bcz>^Dy^A*«?t:«K*tlT*»). £££ 
1/M S ^ffl®^o>^^iffi8 0 8S^Ut7'J 
y77Ds/78 0 2&tf8 0 3 <0fW»»?£SK*tlT 

[0 0 7 1 ] ^;i/^r^^if8 0 5 cCDm*iffi?(4, r 
^>*^;i/-7tD^ (D/A) ^M8 0 9, hv< 
XyjJl? (BPF) 8 10, l*V8 1 l&tfBPF 
8 1 2£^LT£I@{g^ffi;fji£^8 1 3fc*S^*iVC^ 
5. **tT8 1 1 £(4, $ n-*;i,$81IB8 1 4 

[0 0 7 2] ©^©ffljbaiSftaA**? 8 1 5(4, 1/ 
M s #jgffi©£ny £#ja@B8 0 8X^7*-* V9)\sy 
jjv9 8 o 4cs«ar*i-t^a. *«#a;»J»«^c!>BJ 

SO^tL^A^ig^ 8 1 6(4, 7 s -f *J9fr74)V9 8 0 4 
[0 0 7 3] ceo*fiEt:*5V^T l^^*;!/SVQ^ + * 

;i/<DA#fl^l4, ^rA^n^Ol/ (4M S ) (C 



-fW«8 0 4 aCA**ft5, *^T-^A*fi^(4, 

[0 0 7 4] tB3?^PS©[HlB8 0 5T*f4, ?4 *J9)\t 
V * J\y9(Dthtjm^(D 19<{&XUy b SfcWRElB 8 
0 5 a&tf 8 0 5 b&mz-?)U7-7U>7-y-8 0 5 c$ffl 
V^T, WT£5*-fBr^CDJH# (EP*>, I^^*;i/fiSl©ffi 
Q*- + *;u«©tHA, MRE1B8 0 5 a©tB;b, tt 
RUB 8 0 5 b©ffi*i:o3«)*) ^JSR-rs^fcCJ: 

[S3] 

I , Q, 7, Q 

[0 0 7 5] CCD<k5£> I^IS^iK8 0 5^ 
ffiREJB b.*\s9 9t^$ SiMMlstf nfffifc EBT-fPtJES 
Sht^5fe«i, ^t'J7HM 

?g§ (DSPit) , M*tU7'j-m^-^ 

BSB^©»»#**t«»fca5o 

[0 0 7 6] C<E>i§£\ 01 9(Dt«*ii«OJ:dt, PI 

-t&oiz, m#&mmn®ffi8 o 5<DmnmmxKJ5<D 
7** *;u©7*— u ?-**jvmiz*'( * >9& 

[0 0 7 7] Z(Dtc&>*ftWX&, mSlZ^-fjLoiZ. 
I^**)\/RV : Q?* J r*)l>mXT<i V$ )\sy 4 }\/$ 8 0 

^fiffliSSlLTM-So fip*>, 7*-f s;*;i/7-f;^8 
0#-yVl/XiSS5:r (t) tt^i:, [HB8 0 4 b(c: 

^S§r (t+P, ) Qf t^;WJtP Q 

= -Pi «ltffiffl*>7 h*ixfc-f >^;i/^jfe»r (t + 
p q ) *^tSft^;i/^i:Pi -p q = 2P, (31 
(42 P Q ) ©fifcHJSi^Aa.tSfcU *fca**;r«R 
i^-TS^^ */9)\*7 4)\s9 8 0 4 *fflV>TV>-5o 

[0 0 7 8] Jt^^uo^-^&tcj;*) 
SVQ^i'^^PJtrSUS^-f 5 >y{£ffl^P dif (4; 
HlO*iWBJB©»^i:R|*k:. P dif =T/ (M s x 

2M C ) -e^sna. ::t% t(4M^S^, m s (4^ 
-f s^^;i/7>f ;i/^cD*>ru >^R, M c /2(47>r;u 

[0 0 7 9] H8fc5*L&*tt«MireH\ M s 
jS*i®0^:^(CRj^, M c = 2X$>Zfz&>, 

s^Q5 L ^^;i/F^(c^i^a{afflH(4, p dif =t/ (4 
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m s ) fts. c(Z){Sffl^p dif *mm?z>tzv><D, 7* 

^;i/7-fW 8 0 4Offiffl^7hiP, -P Q * 
mEJEJBT-tt, P, =T/ (8M S ) S^Pq = -T/ 
(8M S ) h UT^So 

[0080] #sjBBJBT?«du 

*K 1?^=r>[ 8 0 4f*JtDi£ffJ;^ y<Z)» 

J8£, «lx.«7;i/U— h (Ms=4©ii^) , 
-b (M s =8CDJg^) ©2«at:flI0»iprtli:bT 
fcfcL, 7 s -f V9)\*7<{ 8 0 4STJ c fita£SIH 

SBJ4T/4) o ££>£^i§75S;£QP SK-2 5 6 QA 

[0 0 8 1 ] HQttHSfiD^jffiJBffifciSWS^-f 
^^M 8 0 4C[)-^O5 : -^^;i/g5^X(i0 7coH J SS^ 
JBfc:feW-£ l^^^jumco^-f fry 4 7 0 4 
aXiiQ^-v^^fflCD^-f ^*;i/7>f ;u*ffl7 0 4 b© 

[0 0 8 2] InliafciJOT* 9 0 1 l4 4ot7)A;b^9 
0 0*e©A*if (D K D2, D3, D4) £^JE# 
■TST'KL/^^JSElElBS-r-feO^ -COT KU*£j5£@K9 

0 1(4, SA*«-^*iliE-rs&«>04o©S/7 Mxi? 
X^901a!-901 a 4 k^:tl6^7 h U^X^GD 
atJi^St,-f?>4Xt3y)]/^U9VB 0 1 bi:*6« 

[0 0 8 3 ] T K U*£j5g[|]» 9 0 1 (D&tjt%? (4, & 
9 0 2cr>7'h-l/^A^5g^^^^tlTl^o 
iftff^^y 9 0 2£tt\ A^58^8 15 (0 8) 

Tfiisafi«j»fi^4S83iraafns« c©«wfc^»j9 0 

2<£>ffi^$g^f4. U*SX9RTf#'{ I >?fflm\£\$&9 0 
3©A#^£ggei*ftT^£o US^^XtW'f 5 > 
^fSWElB 9 0 3 tc(4, A**£T 8 16 (0 8) £^ L 

[0 0 8 4] U^^^SV^-f ^ >^»J»Ih1H9 0 3CD 
tti^Smi* S-ffiffi (Phase-0-Phase- 
7 ) ©fiJWtl* jRg« 9 0 4 o - 9 0 4 7 © Xts^lZ 
fittSftT*!). C*l€»fi^f*WjR*S9 0 4 0 -9 0 

4 7 ©aa«f?ii, S/7 hinH££§9 0 5oa*»?i:8 

«G*tLTO&o hhU&%%9 0 5 ©ffi^ig}^ 9 0 6 

i±, 11 7 xttia 8 <Dm$i£mmn\E\ffi 7 o 5 xi4 8 o 5 

[ 0 0 8 5 ] El 1 0(409 t^Lfeiftff^^U 1002 

1 0 0 214, ^^T'RCDe^fflt^U^RO. C©#JT- 
{4 8OC0R0M 1 0 0 1 0 - 1 0 0 1 7 *e>«fiE*nT 

Ctl?>ROM1001 0 -1001 7 £J4, 
ffl (Phase-O-Phase-7) £o^T©|g(I 
?>*i:»BjW*nT*5Dx 7KU^^fi8l3H9 
0 1 (B9) *&A*M? l o o os^uTfflinsixs 



[0 0 8 6 ] c;t\ ROM 1 0 0 1 0 - 1 0 0 1 t C 

tt»ft5*y^«ft#ia;s*nT^a 0 mp%, romi 

0 0 1 0 - 1 0 0 1 7 fcfB«**XTO*ffi#««l±, I 

^**)V£.#\,^Xi*-<(>sV\/Z>fo&r (t+P r ) 

*;i/£:fc^Ttt-f >^Wl6Sr (t+P Q ) 
*l5«k3fc:P Q gH-ffiffl$/7 h£ftTl>£o CtlUo 
ffi? L **;i/R8fc:Pi - P Q Ofiffll^-^xscii:^ 

[0 0 8 7] fcmmmmmm^te, romiooi 0 - 

1 o o i t <D4 *-7)m¥K.xtj$ti&'*.v\zmi&z 

> r U > 7Wl « i; & R o M # »fE T 6 £ 5 £ Jftft * ti 
Tl^o BP?>, it>^U>ygtM s #M S = 4 
(4ROM1 0 0 1 0 ~ 1 0 0 1 3 <Dfr#mtt?Z>£5Vl 
*J5g*ixr*5t), M s = 8<3D*&KfcJ:ROM 1 0 0 1 0 

-l o o i 7 #±T»fp-j-s«fci t#tj«*nT^s. 

[0 0 8 8] 0 1 U4H9«C^bfcU^^*SV*-f * 
>^»]W[HlB9 0 3©flljg£fi»J4SUT^-5o EI Bite iS*" 
<k-5fc, C©[Ugg(4, lxS;^^gB 1 1 0 0 fc^-f 
fHttlSIBl 1 0 1 fc* *IT 1^5. \s*J7,9&\ 
1 0 0{4&&*g<Z>7 'Jy77by71 1 0 0 0 - 1 1 0 
0 7 *»&*J58*tUT*Jt)^ Ctl?)7'Jy77Dyril 
0 0 0 - 1 1 0 0 7 ©DA^£(40 1 0 CD ROM 1 0 0 

i 0 - 1 o o i 7 oa**s*n-ena3jn*n5<t-5c«i 

J5R£*lT^*o 7'J^77D^71 100 0 -1 100 
7 ©Qffi*ttH9 t^Ufcfi^N"itJR»S9 0 4 0 -9 

0 4 7 \z*n?tim%tiz>&oizmi&£tiT^z>o 

[0 0 8 9 ] ^-f5 ></^J®[Hlff&l 1 (MttSEiBROM 

©©ft/as»f Rosa i:Piuffl«»*#-rs^Dy ^* 

l/8»fltS»JI»l 1 0 1 ah, ^fflSilfc^ny 
^*r= 1/f rohck TojlS-r^ii^llgSl 10 1b 

i-noib 4 mm®m noib,-noi 

b 4 (DttiJj&WMZtlZ 4 - 14? U^* l l 0 1 c 

c (Dtti±lRV<frm%5 110 1a 
<D&t!<D* & X & fr—^77t7m»&fT5 ^i? fr— 
yWy-b 1 1 0 1 dhSMxTOSo 4 - 1 -fe U 

[0090] cco^-r ^>^*rai[H]gsi 1 o lco^-r * 

h#Hl 2.£5*£ftT^5 0 IrI H 3^ ^ flB 
©ctoiC «JKROMCD«|fPffl«»f aoHCK 
«4»JBS1 1 0 1 atC^oT l/8(C»ja*nfea, 7C 

(D^uy^mmr^mm^tixA- i-bi/**iioi 

ctCA^^n^o 4- 1-feU^^ 1 1 0 1 c#4A*(Z) 
-&tz(4, cnk^Sl 10 1 a©m^i:cD^i7^i7;i/ 
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(DtglZ, 1/^*81 100©7'Jyr7Dy71 1 

oo 0 -i ioo 7 cdj*3§# * u rsnso 

[0 0 9 1 ] El 1 3l4B9fci5*L&&fiMl (Phase 
-O-Phase-7) 6D«*ftH-JR»» 9 0 4 0 -9 

*a*fttf*»att^ iMM81 3 0 0 i:, A77?:2{gL 
TC©iOff»l 3 0 0CtU*t5*»81 3 0 1 JD 
*S1 3 0 0©tH*S*#81 3 0 1 tztitf3*&7 4 — 
YnvtmXsVT,*? 1 3 0 2 iD»Sl 3 0 OcD&t! 
*Stt8tStB*fflVS/*^* 1 3 0 3 4:*e>«XS$tiT^ 
So 7>f- hv^y ^fflu^^^ 1 3 0 2lt Xiim^ 

»S36»e)tt. D 1 +D 2/2+D 3/4 +-+Dn/2' 
a <Dta*#f»€>ixSCfcfcftS 0 *ISflBB!fi"l?Jin=4 
T*£S£#>, D 1 + D 2/2 +D 3/4 +D 4/8#ffl 
*£tlSo 

[0 0 9 2 ] HI 4ttH9iCSU&^7 hiPl?#§9 0 5 
©fllJ5S0!l*5*bT^5o IrI 12 -5 dCDS^h 
iD^2§(4, fi^ft-W-jR#8 9 0 4 0 -9 0 4 7 ©ft;*}* 
^(tffit)JiM*31«UTai^-r-5 8 - 1 4 0 0 

i:, c®8- 1 4 0 0©E^JtH**g»ffit) 

■y->7 p u>^ r Kppa-rojiiEafHi-5 4s©5/7 b u^** 

1401OT1 4 0 2 h, Cft6S/7M/^^ 140 
1M1 4 0 2©3EWm**SltBlS8A*j6Pll»l 4 

0 3i:, 8 - 1 4 0 OCDU-fey MI£W£h 

[ o o 9 3 ] fcm&mmmm^it. z<d*>v>* 1 4 o 
y Mi) £«JS®;ts<i;5 tcigj^tiT^So 

1f>^U>^»M s tfM s =4CDJ^^ii8- l*t?U^* 

1 4 0 0^Phase-0-Phas e-3©**8Ui 

U M s = 8 <DJt§Hrfi 8 - l-fcrl^* l 4 
00#Phase-0-Phase - 7 <£>mgf|di*j£ 
JB«a«?-rs A-5 t*»>>* 1 4 0 4©^!)^^ 
ixS Q figa**Mifli, *e>£, y7M/^7^1 
4 0 2 iC^SSP^ns M s =4C0i^C£3Dy7M/^ 
7^ 1 4 0 2S^'J7« o CftMJloT. ftll?§§14 

[0 0 9 4] ifcfc, 01 5t*t*-f + 

AAi§Dl, D2, D3. D4(t S/7M/^*9 
01a 1 -901a 4 t cfcoT*n*ft«S£n&!ft* 
4AAv;i/f7L/^9 0 1 b {z^^x-^^tixm 1 

[0 0 9 5] ^©ROM7 K U^t/Sl^TftJE^^U 9 



02rtCD8ocDROM100 1 0 -100 1 7 fc82tt* 
tiTOS^/S^^Sga^n^o Sa^bJ;^^, ROM 
1001 fl -1001 7 t-fB«£ftTOS{uffltf?B{i, 

i?--v*;nc*3i^-rttP, 3eitffiffls/7 

fct^ PS^^*;uH(c:P, -p q 0ffiffl3t##;t<&ix 

fl^nsif >7U V^^/SbfegccDROM^t&^-r 
So fi|J%, it>^'J >^g(M s #M S = 4GD±§£-S;:iiR 
OM 1 0 0 1 0 - 1 0 0 1 3 (0^#!M£U M s = 8 CO 
»£-fctt:ROM 1001o-1001 7 fi*±xmftt 

So 

[0 0 9 6] iftJB^^EU 9 0 2©*ffi48©tH*J±. i/v 
X9JkTf9 4 X >^»J»ia»9 0 3 tiffin **U ButfiL 

^^nso ^^h^^jwi^ci^ot. 1 xjjft 

m^tltc^\Z\±D 2, D 3MD 4 6Dt*— *#0JC 
^'i7^tl, 2 AAtfaS?tlfea^l:iiD 3MD 4 
(Dr — ZlfiOlZt? U7£tu 3A^#iI^£tl£: 
liD40r-*O^tfOl:^'J7Sil, 4A*#?IJR£ 

[0 0 9 7] U^^^XV^>f ^ >y»JffllslBS9 0 36D 
»ttffiOUl*#. **ftflt*»S9 0 4 0 -9 0 4 7 J: 
A;b£tU D 1+D2/2+D3/4+D4/8 (DMfo 
f>f»t«fl[A«3Sc$n5C:fc{CJ:oT, QPSK- 2 5 6 Q 

[0 0 9 8] hjfjDgc^9 0 5 {4, £i£5&KfSOT{§^ 

^Jv>^ 1 4 04 (01 4) O'J-fey H*eJ!)Sfi % 
l^lt**S9 0 4 0 - 9 0 4 7 CDiiffljiK^fToT 
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